Beta cell mass regulation in the rat pancreas through glucocorticoids and thyroid hormones.
To compare the effects of glucocorticoids and thyroid hormones on the regulation of the beta cell mass in the pancreas, the rats were treated and analyzed for cell cycle changes in islet and duct cells as a source for beta cell neogenesis. Different rat pancreases were morphometrically analyzed after immunohistochemical staining for markers of proliferation and apoptosis. Hydrocortisone increased the beta cell mass of rat pancreases through an increase of proliferation. This effect was counteracted by an increase of apoptosis. In contrast, thyroxine decreased the beta cell mass through an increase of apoptosis. This effect was counteracted by an increased rate of proliferation. Combined treatment with both hormones nullified the antagonistic effects on proliferation, apoptosis, and beta cell mass, thereby contributing to the maintenance of a stable total beta cell volume of the pancreas. Hydrocortisone and thyroxine induced analogous changes in pancreatic duct cells, which represent a crucial pool for new beta cells through neogenesis. This may explain the positive effects of glucocorticoids in the immunosuppressive therapy regimen after whole pancreas transplantation upon long-term insulin independence, which is not achievable with isolated islets because of the loss of duct cells during the islet process before transplantation.